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Questions

No questions yet

ers from the staff

Enter your question
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 Panelists will answer your
questions during the Q&A session
at the end of the Webinar.

 Please post your questions in the
Questions Window in your
GoToWebinar interface.
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CASE STUDY

STEEL MANUFACTURING

In stainless steel production, compressed air is 3

overcome the broader system lim
Acknowledging that downtime leads to
production losses, rework, scrap, and energy
penalties, the engl

« Refurbishing the Ex
energy efficiency by
controls and protective measures.
Installing 2 New P400 Unit: Streamine
operations to boost production capacity
and reduce energy and maintenance costs,
allowing for the decommissioning of five
Fotary screw compressors.

nd energy efficiency.

Engineering Challenges &
Strategic Objectives

Operating in a harsh, dust-laden environment
with growing production demands, the facility's
‘compressed air system was under strain. Their
existing FS-Elliott P700 had run reliably for
er 13 years, but their five rotary screw
ssors were becoming increasingly costly
to maintain and operate
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ENGINEERED VACUUM, COMPRESSION & PUMP SYSTEMS

Engineered Air System Solutions Built To Your Specifications

Rogers Machinery Company specializes in designing
custom vacuum, compression and pump system
Solutions for a range of industries, process applications,
‘and specic plan requirements.

Each system is bt 1o oder, addressing unique and
specific appiication needs, while offering a high levelof
customization to maxinize effciency,relabiy, and
application eficacy.

Our Engineered Solutions team has over 2,500
completed projects providing state-of-the-art equipment
1o customers around the world.
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perfect vacuum

Built to exact requirements to meet specific plant & performance needs.
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Disclaimer

All rights are reserved. The contents of this publication may not be
reproduced in whole or in part without consent of Smith Onandia
Communications LLC. Smith Onandia Communications LLC does not
assume and hereby disclaims any liability to any person for any loss or
damage caused by errors or omissions in the material contained herein,
regardless of whether such errors result from negligence, accident, or
any other cause whatsoever.

All materials presented are educational. Each system is unique and must
be evaluated on its own merits.
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Super Early Blrd Rates Avallable Through
June 30
Reglster at CABPEXPO.COM
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* Stlck around after the webinar for a ' |
chance to win a $675 conference pass in our ﬂ
fun contest!
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Largest Compressed Air &
Process Cooling EXPO in North America
Discover the latest product innovations, meet 80+

leading OEMs and connect with experts who can
improve your plant’s operations. Learn how to:

v/ Save energy v/ Reduce product
and water rejects

v  Increase v  Increase plant
uptime profitability

Oct. 13-15, 2026 | Indiana Convention Center | Indianapolis
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Understanding Compressed Air Load Profiles and Peak
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Mauricio Uribe
Compressed Air Consultants
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About the Speaker

Head of European Operations,
Compressed Air Consultants

Mechanical Engineer with 30+
years in compressed air

systems
Sponsored by

ROGERS
Auditing compressed air /ﬁ\@gmm—[ Al‘i‘s‘nﬁmﬁﬁg’
systems since 2003 A

100+ audits for world-class
companies across five
continents BEST PRACTICES

EXPO & CONFERENCE CABPEXPO.COM
COMPRESSED AIR / VACUUM / COOLING



http://www.airbestpractices.com/

Understanding Load Profiles &
Peak Demand Management

Mauricio Uribe, Sr. Auditor
Compressed Air Consultants
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Dynamics of a Compressed Air System

Supply Responds to the

Supply Demand System Demand

Capital Expenditures
Power Consumption
Cooling Water
Maintenance & Rental

Supply Side
bears all the
costs

Know thy demand

COMPRESSED AIR

AEQ REST DOATTINPEC
= 3 | F jﬂ"‘»[ﬂfﬁa
J eV S L5 = ( S a5 2w B =| =4\

EXPO & CONFERENCE CABPEXPO.COM
COMPRESSED AIR / VACUUM / COOLING



http://www.airbestpractices.com/

Constituents of Demand

Background Demand
Process-Related Demand
Coincidental Demand Peaks
Unpredicted Air Usage
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Demand Profile

COINCIDENTAL LOADS - EXPLANATION
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Demand Profile

COINCIDENTAL LOADS - EXPLANATION
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Demand Profile

Demand (SCFM)

COINCIDENTAL LOADS - EXPLANATION

Consolidated Demand

Demand App. 3 —

Bckgnd Demand —

—— Demand App. 2

Demand App. 1
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Real World Systems — Demand Profile

REAL WORLD CASE - SYSTEM PERFORMANCE
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Real World Systems — Demand Profile

REAL WORLD CASE - SYSTEM PERFORMANCE
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Real World Systems — Demand Profile

Flow (SCFM) Press (PSIG)

Power (KW)
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Real World Systems — Demand Profile

Flow (SCFM) Press (PSIG)

Power (KW)
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Real World Systems — Demand Profile

Flow (SCFM) Press (PSIG)

Power (KW)
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DOCUMENTED CASE - ARTIFICIAL DEMAND - SYSTEM PRESSURE CONTROL
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Demand Profile

COINCIDENTAL LOADS - EXPLANATION
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Supply Sizing

Controls

COMPRESSED AIR
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System Capacity - sized to cover full demand
Compressor Selection — Ideally matched to demand profile tiers
Compressor / Operation Interlocks
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Adapting to a Demand Profile

Demand (SCFM)

COINCIDENTAL LOADS - EXPLANATION
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Adapting to a Demand Profile
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Adapting to a Demand Profile

COINCIDENTAL LOADS - EFFECT ON PRESSURE - CASCADING
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Controls

ROTARY COMPRESSOR CONTROL MODES

. 100%
Capacity Control
0% e
- Matches Supply to Demand .
: 80% — =T
- Different methods
- Different Turndown Ranges : T
g 60%
E 50%
5
g 40% — |deal Online / Offling (e Storage)
E - =+ Full Range IV Modulation
b a0% == Variable Digplacement w/lnload
p . . =« Varable Displacerment w/Unkoad
T o — V5D with Induction Maotor
20% — _,*' -~ |deal Compressar
10%
0% - T T

T I T T T T T I T I
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Air Output (as fraction of full comprassor capacity)
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Control Strategy

MNormal Dernand Range Poak
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N + ~1 Strategy (Backup / peak load compressor)
Common Pressure Band
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Control Strategy

MNormal Demand Range Feak
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- Base / Trim strategy
- Mind the [control] Gap
- Multiple compressor systems — High-end controller
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Control Strategy — Centrifugal compressors

Nomnal Demand Range Feak
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Centrifugal Turndown Ranges
[Smart] Load Sharing
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Recommendations

- Size for Maximum Demand

- Adapt Control Strategy to Demand Profile
- Common Band Pressure control

- Adequate Storage

- Evaluate if independent / prioritized systems would be a better fit for larger
loads
- Interlocked compressors
- System Integration
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Compressed Air Consultants

- Independent Consulting Company
- Independent Audits
- Detailed Design
- Project Work

- No Strings Attached
- Expert Team of Auditors
- Worldwide experience

www.LowerAirCost.com
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HELLIOTT

From Air Demand to
Smarter Compressor Systems

David Miller

Product Manager, Industrial Products

FS-Elliott Co., LLC



Understanding Your Load Profile
o)

What Is a Load Profile?

A load profile is a record of how compressed air demand
varies over time — across a shift, a day, or a season.

It captures not just how much air your facility needs, but
when it needs it and how consistently demand rises and
falls.

Key insight:

The shape of the load profile — not just the peak —
determines the right system design strategy.

Flat / Steady

Consistent demand with little variation. One
well-sized base-load machine often suffices.

Variable / Cyclical

Demand rises and falls on a predictable
schedule. Requires responsive trim capacity.

Spiky / Unpredictable

Frequent short-duration peaks. Needs peak
management — storage, controls, or fast-
response trim units.

2
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The Problem with Peak-First Design

Most systems are engineered for worst-case demand — but peak conditions are rarely the norm.

Oversized for Worst Case Inefficient Control Behavior The Cost Is Real

Compressors cycling in blow-off or
unloaded states signal a mismatch
between system capacity and real
operating demand.

Systems sized at peak demand spend
most runtime well below full load —
wasting energy at partial capacity.

Energy is the largest lifecycle cost of a
compressed air system — often exceeding
capital cost over a 10-year period.

The gap between peak capacity and average operating demand is where efficiency — and money — is lost.




Translating Demand Data into System Strategy

A well-designed system layers three functional roles — each matched to a different portion of the load profile.

01 Base Load

Runs continuously at high efficiency

Trim Capacit
02 P Vi

Responds to demand variation

Peak Management
03 2

Handles short-duration spikes

Sized to meet the consistent floor of air
demand and operated near full load for
maximum efficiency.

Centrifugal compressors are the preferred
choice — oil-free, highly efficient at
design point, and well-suited to
continuous large-volume duty.

Fills the gap between base load and
actual demand. Must perform efficiently
across a wide operating range.

VSD rotary screw compressors are
common trim machines. In larger
systems, a smaller centrifugal may serve
this role. Multiple units can improve
granularity and redundancy.

Compressed air receiver tanks are often
the most cost-effective peak management
tool — stored air absorbs brief demand
spikes without requiring additional
compressor capacity.

Tanks respond instantly and add no
operating cost, making them the first
solution to evaluate before adding
equipment.



The Efficiency Gap: Peak vs. Demand-Matched Design

lllustrative System Efficiency by Operating Condition (%)
100 -

90 A
80 A
71
70 A
60
50 A
40 A

30 -

20 A

Low Demand Moderate Demand Peak Demand
(30% of time) (55% of time) (15% of time)

Peak-Sized System B Demand-Matched System

* lllustrative values representative of typical industrial installations. Actual performance varies by system configuration, compressor type, and
operating conditions.

>
~15-20%

typical efficiency loss at low-demand conditions
in a peak-sized system

>
55%

of industrial runtime is at moderate demand —
not at peak

Energy

is the #1 lifecycle cost — efficiency gains
compound year over year



Practical Principles for Smarter System Design

Applying load profile data to system design comes down to a few guiding principles:

e Design for your entire operating band — not just  Identify the air demand range where your facility spends 80%+ of its runtime. Optimize
your peak your system for that range first.

Base-load machines should run near full capacity for maximum efficiency —
° Size each compressor for the role it needs to play centrifugals excel here. Trim machines must perform well across a wide range, not just
at peak — evaluate part-load curves, not just rated capacity.

e Address peak demand with storage before adding Receiver tanks are often the most cost-effective solution for short-duration spikes,
capacity without adding a compressor.
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Key Takeaways E&I.I.I('TT

‘ Understand your load profile — the shape, not just the peak, drives
smarter system design.

David Miller

Layer your system: base load for consistency, trim for variation, Product Manager, Industrial Products

storage for spikes.

FS-Elliott Co., LLC

facilities.

‘ Part-load efficiency matters more than full-load ratings for most
‘ Revisit your system strategy as production demands evolve over time.

FS-Elliott designs centrifugal compressors built for efficiency across a wide operating

range — engineered for real load conditions, not just peak.
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Water-Cooled vs.
Air-Cooled Air
Compressors

Jackson Redline
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Summary

.

Why do compressors need cooling?

Air-cooling for compressors

N

Water-cooling for compressors

=

>~

When to chose which cooling method

Fun things to do with your compressor cooling

El

ROGERS
e



Compressing Gas = HEAT

« Compressing gas generates A LOT of heat

« 80-90% (or more) of energy consumed by the
compressor will become heat energy

» Everything in the compression system gets
hotter (gas, casing, rotors, lubricant if
applicable)

« Sources of heat generation:
* Friction
» Transfer of mechanical power

 Air compressors are not adiabatic or isothermal
compressors

» Impossible to 100% insulate to be a true adiabatic
compression

* Impossible to keep temperature the same during
compression

ROGERS
S



IDEAL GAS LAW
PV =nRT

.. Pressure

.. Volume

.. number of moles

.. ldeal Gas Law Constant

= 0 5 < T

.. Temperature

ROGERS




WHY COOL MY AIR
COMPRESSOR?

 Cold air is more dense

. S_ar_ne air compressor can process more
air if the air is colder than a hot air
compressor

« Higher temperatures can wear out
seals and elastomers faster (dry out
and crack) OR require more
expensive materials.

* Reducing the air temperature will
reduce water vapor out of the gas
stream

* Moisture can cause equipment failures

* Reduced temperatures at discharge
lead to smaller dryers (less $$$ spent)

ROGERS
SRR
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WATER-COOLING

BENEFITS:

« Water is more effective at cooling than air
« water is a good conductor of heat and absorbs it readily

Smaller cooling systems than compared to air-cooled
of same HP

* Quieter — no cooling fans required
* More predictable operation

LIMITING FACTORS:

* More infrastructure required (chillers, piping,
instrumentation, etc.) to maintain cooling water
system

» Adds additional system to maintain for compressor
operation

« Adding more capacity to systems can cascade into
more scope for customers

* More cooling demands = more flow = larger .
pumps/chillgrs/piping/instrumentation g ROGERS




WATER-COOLING CONT.

» Air compressors are generally not picky on
cooling water temperatures

* 40-95 °F(or hotter in limited cases)

* Too cold or too much flow can cause issues
(condensation, dwell time, thermal shock)

« Compressors can be used to “pre-heat” water
before heat recovery, boilers, etc. to save on
energy costs

« Compressor operating conditions can be
tweaked to drive higher temperatures and in
turn heat the water better BUT that comes at
the cost of energy efficiency for the
compressor (hotter # more efficient)

« Control is generally by “letting water out” of
the coolers instead of inlet side control to
reduce possibility of an empty cooler

ROGERS



WHEN TO CHOSE AIR OR
WATER?

* |s there cooling water available at the site?

* |If not — are there current plans to add one? Or is it viable for a new
closed loop system to be installed to support the compressor(s)?

* If yes — can that system support more heat and flow loads?

* Where is the equipment going to be installed?
* Indoors or outdoors?
* If indoors can there be adequate airflow?

* What are the minimum and maximum ambient temperatures?
« Does it get below freezing?
* What is the maximum ambient temperature?

ROGERS



Questions?

~ Learn More About View Our Complete 2026 Out of time? Ask your
Engineered System Solutions ~ RMC Webinar Lineup questions here!

SCAN ME SCAN ME

ROGERS




Best Practices EXPO Contest

Win a FREE $675 Full Conference What do you call the chance that several

Pass! Independent tools may run at the same
Best Practices 2026 Expo & time?
Conference

« Background

Open to factory personnel, S

manufacturers’ reps, distributors, utility
programs, mechanical contractors, and
engineers

 Process-related
Demand

Submit your poll answer to qualify.
Winners notified tomorrow!
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Understanding Compressed Air Load Profiles and Peak
Demand Management

Q&A

Please submit any questions through the Question Window on

your GoToWebinar interface, directing them to Best Practices

Magazine. Our panelists will do their best to address your Sponsored by
questions and will follow up with you on anything that goes /ﬁ\@gum" A%ﬁjﬁ%?
unanswered during this session. smachinenyoom
Thank you for attending!
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Thank you for attending!

The recording and slides of this webinar will be made
available to attendees via email later today.

PDH Certificates will be e-mailed to Attendees within 2 days.
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July 2026 Webinar

Dense vs. Dilute: Choosing the Right Pneumatic Conveying Method

|

airbestpractices.com

Jonathan McPherson

Kansas State University Olathe
Keynote Speaker

Thursday, July 16, 2026 — 2:00 PM EDT

Register for free at

www.airbestpractices.com/webinars

Sponsored by

KAESER
COMPRESSORS

Built for a lifetime.
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